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Abstract of JP2001 091 743 

PROBLEM TO BE SOLVED: To obtain &lambda /4 or &lambda 12 retardation in a wide wavelength 
region at a wide viewing angle by using one sheet of a polymer film. SOLUTION: The phase difference 
plate consists of a sheet of a polymer film having the refractive index nx in the direction of the slow 
phase axis in the plane, the refractive index ny in the perpendicular direction to the slow phase axis in 
the plane, and the refractive index nz in the thickness direction satisfying nx>nz>ny. The obtained 
phase difference plate shows 100 to 125 nm retardation measured at 450 nm wavelength and 135 to 
160 nm retardation at 590 nm. 
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^nz/O^ n x > n z > n y ^ili^I^f^-^^ 
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1 &ft4 5 0 nm-Cif LtU^- r 5 — > 
a lsig.fr 1 0 0 71;^ 1 2 5 n mT'fc «9 , d»oj£S 5 9 0 
nraTMU:^-f-v'3 >-{fi/*> 1 3 5 7?>^ 1 6 0 

U<J?^ft<7}JEtJT^n nx>nz>ny 

[IS*3S2] Sg4 5 0 nmTigiJ^LfcU*— • 7*— > 
a Vftt7$> 1 0 8 7I/M 1 1 7 n m-Cfe *9 % 5 5 0 n m 

-eJHJfebfcU*— >a Wtt^ 1 3 3 1 4 2 nm 

^ffidS 143M15 2 nm-Cfc5!l*Sll:E«Ofi 
t [IS*^3] zKy-r— ir/un— ^oi^^ 

a VfB^ 10 0 Jbm 1 2 5 n mXfo *) , 7^oj£S 5 9 0 
nmT'iStfcU^-f-Va Vffi/^ 1 3 5 Tb^ 1 6 0 

»atttiB3tBt^«3tl*fc^ft«^3IWW»c4 5° Kft 

!■ nx>n z >ny<Z>BSfl*S:jiBS-t-5-- #t<D/tf y 

[ft*JS7 ] &ft4 5 0nmt*Lf:^-f-> 
3 ^ffirt* 2 0 0 7}^ 2 5 0 n m-Cfc 9 „ 590 
nmT*L/:^-r^>3 Vfittf* 2 7 0 7!/^ 3 2 0 

l¥^*"(p]<^0@tFf^n z 755, n x >n z > n y <Z)|HN££:iS§ 

(W#«8 ] ?SS4 5 0 nmt«lfcU^-f-> 
3 ^ffitt* 2 16 75 S 2 3 4 n mXfo V % 5 5 0 n m 

Tjffl^bfcU-^— r — v-a Vfg^2 6 6 Km 2 8 4 nm 
T'fet), ^Oigg 5 9 0 nmt«Lf:U^f">'3 
Vflg^2 8 6M3 0 4 nm-Cfc5l**3S7^|B*COffi: 

[IS*3S9] /Ky -ir/un— ^m^^ 
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— ^ ^ ^ ^ /is -7 4 >v u -efc 5 ft 9 \zXtftiL<r>WG& 

9 ^Ett^ffiffiUSo 
[00 0 1] 

[0 0 0 2] 

[fi£*<7)g[«] A,/4«*3J:tf l/2««\ Rtt^Jh^ 

i:SWffl$iiti^o brt>U ;i/4«*>SiMia, 
/2«£Wb-Cl*Tfc. ^^m^^XX/A^X/2 

1 1 8 5-27119 ^<D#^$g^te, 

Zt):<07^/^<Dl/^-f—>3 ^CO^>^lS^;ifigCD^ 

ff^fc^iO A./4*fcliA/2-e«>ixli, fctSM^teS 

2«i: b-C#fg-r^)o ^H 5 ? 1 0-6 8 8 1 6 ^« 
#WlO-9 0 5 2 1^«Ht, -ftco^y-v 

- /u A r fc «fc 0 1/4 

-7^f/^iLm ^y tf*— h<OJ:9ft-&J«* 
[0 0 0 3] 

40 At8(«t4ri:W0, iEV^tt««*^l/4 4fctt 
A/2*»*t5wi^-Ct5o b^b, ^cofc^^ 

tt % zitt^*y^-7>f/uA<7>^«*j»«^fiSb*^ 

5 1/4ffi*^ttA./2St*3g*n-CV^5o b^^b. 
j£V^»fi««c-ei/4*fcttA/2^figSiXTV^7 

/I'Aj^fcfcS A./4«E*fcttA./24R^tt, ffjojt^W 
50 «tt/»:**rrfil<0®#f^n zS:, nx>n z>ny^>Bii 
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6 12 19 6 ^*5<fctf|5l2 8 1 1 3 9 2 ^D#2^gfE 
*^:ttA/2«tt, nx>n z>n.y^B8«Sri«aU4 

— #<D#y^— 7^/UA&flj^-c* 

[0 004] 

[8IHS:«Pft-rs&»O^Sl TIE 
(l) - (5) coffiffiH« U/4«) , TIB (6) <o 

R«*«*5£UHFi2 (7) - (l l) ^fefiiMSE (X/ 

2 80 fcJ:5*fifc$*tfc. 

(1) «4 5 O nmt«l/:l/^-f^>3 

1 0 0 751 1 2 5 n mX'h K> % /^ojfcg 5 9 0 n mT^I 
^Lf:l/^-r->3 >ietfS 1 3 5 7511 6 0 nm*>& 

ffirt^aa^itt^siff^^r^^ffiSf^n y texx/mth 20 

^<^BST*nz^, nx>nz>ny^)lMMt 

(2) 8*4 5 0 nmt!ISUU^^f->3 

1 0 8M1 1 7 nmTNfct), 8S 5 5 0 nmT'SlJ^L 

^ffi#l 3 3 7511 4 2 nmt*D, 
#>oifcg5 9 0 nmt«lfcU^-f^^3 ^flt^ s 1 
43Ml52nmTW (1) KKfc^ffiffl^R. 

(3) tf?y -e— -ir/ua— ^ j=.j^^yu^xf 
AT'fcS (1) KlB*<&fifctB*K 0 30 

(4) #1/-^— g#Lfet/Un- ^ji^t- 
/K7*fyUA-efc5 (3) KUBttaffiffiftK. 

(5) -fe/i/o— ^x^f/U7^ /ua^, ^#0IIR$:^ft 

U*v^^P«igSrWi-5^*S:$tp (3) KfSfgt<7>& 

[0 00 5] (6) Sg4 5 0nmt«U:U^-f 
— > a 1 0 0 751 1 2 5 n m-efc 0 , ^oRft 5 

9 0 n mt'fflj bfc U ^ —7=— 3 xffifl* l 3 5M1 

n x >n z >n y ^Bi«*S8ai"5— lfc^)*y-r— 

[000 6] (7) SI4 5 0 nmt*lf:U^f 
— v- 3 Vfif 2 0 0 751 2 5 0 n mXfc 9 , tf»Oj&ft 5 
9 0 nm-ejBfebfcU*— 7*— is a ^ffi^ 2 7 0 7513 

2 0 nmT-fe5{£f@H^-CfcoT, 50 
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StFr^nx. ffirt^iSffittl-Si£>iC*|6l^fflJf*n y*3 
ctl/f^MSr^nz^, nx>nz>ny« 

(8) Sft4 5 0 nmfflU IfcU^-f-Va yl^ 

2 1 67512 3 4 nraT-feO, 5 OnmT«l 
fcU^— 7^— is a >"ffij0S2 6 6 7512 8 4 nmXfc!?. 
^o$g5 9 0 n mt«U:U^-r-y3 ^ffiflS 2 
8 6 7513 0 4 nm-Cfc5IS*«7Jc:E*feC0ffi:*a^*R o 

(9) /K!jv-7^7UA^\ -t;Uu—^^^^;Uys(;U 

(7) tdiatt^ffiffi^Ko 

(10) zKy -e— A-Ad*. BttLtt^P-^x^ 

f^7^yUAt*fe6 (9) fcEtt<?5ffiffliS*So 

(11) -tr/uni — /l/A^i, 3£#8s»S:4> 

*U*v^^*5gSr#-f-5^4*S:«tp (9) 
[0 0 0 7] 

M^M] **W#ri, W9£co^m, TKy-e-7^ 

tWta>oj£v "C * / 4 * fcli X / 2 SrigsScI- 5 ft 

Srffl V ^Tj^V ^«*|HijEt? X / 4 £ fc A / 2 £r jg/& 
■C**ffift*K**#6*bfcri:-C. fi£*c> y^ 

z >n y<DBI«*:«a-r*fcA, J£l ^i?^T- X /4 4 
fcl±X/2S:^-e#5 0 o 
[0 0 0 8] 

— 3 >-ffi/55 1 0 0 751 125nm<?r&«9, ^of 
55 9 0 nmt^lfcl/^-f-^ayffi^ 1 3 5 75 
Sl60nmt6SJ:5l:t5. if 4 50nmT« 
Ucl/^- x — v-a Vffiri* 1 0 8 751 1 1 7 nmXfc 
0, 5 5 0 n m t'fflte t U ^ - f - 3 yf?J5 1 

3 3 751 1 4 2 n mt'fc 9 , ^o^g 5 9 0 n m"CS!£ 
l/;^-f-v'3 ^iSM* 1 4 3 7511 5 2 nmXfcS 
riri*#SLV\, ffitSM«4:X/2«<t bTffiffli-^^ 

RS4 5 0 nmT'SISU^- 7*— is a Vffii&S 

2 0 0 751 2 5 Onmt50 l ^oSf 5 9 0 n mt'i 
£lf:l/^-T->3 Vffl^2 7 0 7513 2 0 nmii 
5i:5l:tSo SI4 5 0 nmt«LtU^-r^> 

3 Xffid 5 2 1 6 751 2 3 4 n mTfe 0 , iffig 5 5 0 n m 
"CJB03tbfcU^— v 5 — v-3 >-{fi/0* 2 6 6 7512 8 4 nm 
T?*> t> . rt*o&S5 9 0 nm-CSffl^bytU^— t 5 — > 3 
^ffi^5 2 8 6 7513 0 4 nrat^5: fctf*#*bl\ U 
^-^—Vs ^ffi (Re) tt % Tiaafctto-C«UJi" 

T 5 — i/ 3 ^{g (R e ) = (nx-ny) Xd 
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IgcoJlS (nm) T-fo-5, 
[0 0 0 9] $ <blc:, *«W<o(tffiMSl4. Tf25££r« 
Si" 5 — tfc D t— 7 -f A jj» f, ft 5 o 
nx>nz>ny 

s£4\ n x(iffirtwil+att^'l6]WfflJf-t'fo'9 ; n y I4ffi 
t755»*U<, 1 0 JiS 5 0 O ^ mT'feS i t A> 

( [ooio] [^y-T— ] tKu-^— 7 wvi^ojK y-^— 

14, ^*®^F-**«6«TroJiB«l5*S:*«c-f*. tfHWFF- 
&f4, 2 (-fe^n-XTtr- h) , 3 (t/wp- 7^7° 
Bt"t^-K £fcl4 4 (ir/na — h) t-£> 

^/MfcS) 14. 4 5. 0M62. 5%T?*5rt*ff 
*L-<, 5 5. 075S6 1. 0%T*fo-5r t7)5$ib{-» 

[ooi i ] o*-x-->3 >-sBsai] %&mm*'p 
>^ifi»U4, *y-v— i o ommm^Mvx. o. 275 

»4, |B]-spaBS:»fife-*-5. *^0J#wW9S(^ ±4x14, * 
^T-fe5o *«i»»fr*jv^-c, r^#^j 14. 3=#i& 

[0 0 1 2] ^#S?tt^7 i n#{4— mfc* ^mu^zrn 
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5 bv\, 3Sr#8ltEt^oS*tt— IRK:. 

t°n— /US, ^-y-y— ,uff, ^ y^-^-y- 

y-/Hi, fry- /Hi, -fy^ry-/Hi, -rs^y 

-/HI, t°7y"-^S. 771FVSI, h!!7/-/H, 

f7ys, t°y-yv^. tD^n, fc°y=-v>y*, 

f^v^a&.fctfl , 3, 5-MJ7^ySi5^*^ 

5 yy— /hi, I-D7 y-/Hi, e° y t* y s 
-yygt, fyv^ffcivi, 3, 5-hy7v?yfai 

[ooi3] -> a ^ps^J^5#i-5 3f#Km 

CD|£I4. 2 75S2 Offc5: t7)S*F*b< , 2 75M12 
tfe5it^±9!!f*L<, 27iM8-efo2.r 
K#*b<, 2 75S6-e*>5-i:*s*t»*UV^ 

*>*s-&im«h:, (a) »£-st«:fl&si-5»£\ (b) m 
&&x-m.&-rz>Wr&&£v (c) mwxtn-L-xmirt 

*»&K:SMB-C#* 05r#8sSI<afcJt>, ^fn^-g-14^ 

*-c#*v^) o u^-x-->3 ^±#«HgcoM^-ei4, 

(a) ~ (c) £Dt^-rttT-t>4V\ fcfcU (b) Sfc 
14 (c) co^-^14. -o<0^#l£*OA£<fcEffi£:£{fc|!i 

[0014] ( a ) <om^m. (-oet±«53r*»iai<ott 

/77>a, -<^y^^-7^^s. ^^KP^a, 
^y^-^-y-y— ^vy^ry— /us. ? 
^y— /Hi, -<>-y h y ry-/u», yy^it, 
y-/u», ^p^/a. ^r/y^*, -f y^/y^s, 
*/y^^». ^ft/uvs, ->y/^a ^/^-y- 
nva, 7^7i>yi> y^-y^y^ */u/<y— /u 
7^y-yya> 7xtyh!)-y>a, ^r-y-y^y 
40 7xt-yyf, y^/^-T^j^m. -7 = / ^r-y-^-r 

yi, y^y *t^yS*j±t;f7y hyya^sn 
s. -?-7*uyH. 7XL-ya, -fyK-^a, ^y/ 
^-df-t>-y— /um, ^y/f7/-^a. -i>-y-Y$yy 
—/Hi, -<yy h y ry-/Ht*j<to J ^/ y ya^ff* 

(b) 0*^(4. -o<0^#Se*<0^^^^^ 

i^Lt, -o«55Sr*aij|«)|HIK:JIBIW«5ll*fcH:# 
7?#Ktt^ *t?rMLtt>J:v\ 

so [0015] (c) (nw&mh. -m^mm<Di%m 
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^ T/Hr^UV'S, 7y^^uyS N -CO-, -O 
-NH-, -S -*fctt-frtte>^m*-&to^:-e*>S 

c 1 : -CO-O- 

c 2 : -CO-NH- 

c 3 : — T/l^UV-O — 

c 4 : -NH-CO-NH- 

c 5 : -NH-CO-O- 

c 6 : -O-CO-O- 

c 7 : -O-T/U^rl/y-O- 

c 8 : 

c9 : -CO-7/^^Uy-NH- 

cio: 

cll : -7;^l/y-C0-0-7/i/^l/y-0-C0 

-7^uy- 

ci2: -o-r^i/y-co-o-r^uy-o- 

co-7/^i/y-o- 

ci3 : -o-co-7/^uy-co-o- 

cl4: -NH-CO-7;U^l/y- 
cl5: -O-CO-7/l^^^l/y- 
[0016] *#»e»*5J:V3»eStt, IftSSrttt 

tt, J: iHSt«^iB«teft«. emscoa 

-StMvu Hifc) tfW&ZfttiWrS^. iE»mm#2iV* 
i*v\ fM^W^li, ^n^yg^ (F» CUB 
r x I) , t Ko*^K ^;U/K^y/U, 2/7/, T ^ 

JW h\ 7/^^/uS, 7;^-/u£, TVu^^/uS. 

/S, IB«WR«**A-/<*-f/u», IHWSl*^A'7r 
[0 0 17] T/U*/^0«*liS^«r±, l7^8T*fc 

i«^7/^^#n»4ti\ 

7/U3^ri/i, 7/^»7;/i) £*LT 
V*"Cfc«fcV\ T/i^u»<£> (S&T/u^A-S&r^tf) M 

-tKn^yxf/K 4-*^#*V^K 2 - h 
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/u^/i^^Mt-ii, tf^/K 7!l/i/fcJ;yi-^t 

l>Tt>«fcv\, 7/u*-/i/S(OMl:tt, zc^^/k 1-^ 
[0018] JgWK7 y/H^KSS^tlt 1 7?;^ 1 

h=*S/a***Jx*. 7/u=i^v/l^giB^Sli> 17!? 
3£8T*fc5r tasjfF^Uv^ 7^3*v/Sli, SfeKS 

/M^/ur ^ /&<nmiz\^ / h^yi?/u/f^7^/ 
30 [0019] Tyu*/u^*S<o«*W^«tt, 1 7?;3§ 1 

WIST 5 K»0«*W^F«tt, lMlO-efc^ri:^ 

40 09(ci±, ^v^yu/fc^rs h\ ^y^y7U f 
»|7>/M»tlt, 0-e*5rt4« 
y N ^xf/U7 5: y *$J;U<2 ^v^^vut ^ / 

tt, 27i^l 0TfcSrir^fiFiU\ JB«S»I««*^ 
/u*/u/<^>f /u^s^SixSo Ifeffimm&x^T*^ sis 

50 8Sii^^7r ^e^/ua<o0!il-{4, 
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y y/*5i(;^u* y 

[00 201 u*--^— ->3 ^fflmffloft+mft. 3 0 

0 75^8 O 0"Cfc 5 LV\, U*—r — ->g^ 

miSOjffl^e («*J4\ TG/DTAIO 
o. t^a-t^it (**) S) fc/flwcai*-?**. 

1 6 5 6 A2^-HJ^B#IC ir^n — Xm^x JV7 4 /l/A 

$-tf3fc#>T-l4ft< , u^— 9*— >3V|ttoaft»*S: 
It L t JSV *ftf«T- 1 / 4 t fcli 1 / 2 5 

[0 0 2 1] [tKU 7-T/uA<75^5t] y/i^<v 

Lv\ y/w*^ h2£-C-(4, # y £W8S*gg£ 

5„ Sil^f^ 3^112 (D^-tvK 

«*BRT«*s 3 nm 1 2 h >\ a**®**)}* 3 
1 2<D^^7 L /W't3j:^5!IJ^ J HS^ 1 M6©Aqy v 

-o- N -co-fciy-coo-) <o\^ 

[0 0 2 21 ^*J^$C/!> J 3M12 7vH6<B« 
y. hdr-^^^V, 1, 4 - =y^T^y, 1, 3-v 5 ^-^ 

y^>\ fh7tKo75y < r^y— /u*s,ttJ ? y^^ 
h-;M5tSn5o 3 7iS 1 2©^ hyg 

hy v?-T y^fyuy hv, o^•^^/V:^3J;tJ<y 
i ?y^->;7 o-^-y-/ >-/J5^-^n-5. ^SU^SStf* 3 

i2rox^f/i'IroMlwii > ^fvi^/uy — k /of 

/H3 4t>*2 -7* V* ->^*y — /^yy 
^fc**0«J(M5W*tt, 1 4 fctt 2 T-fo 5 r t 
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#|-£-(4, 2 5 7i^7 5^%tfe5r fcjJSff* L<, 3 
0 75^7 Ot^ot-*)5I £0*4: 9£f*L< , 3 5 751E 
6 5*/u%T'fe5ri:A:$f)l;»4t<, 4 0 75M60 

[0 0 2 3] y ^-®?S$rIlKT-t 

<5. — «Wfc*»ir4. 0t&Ui<D?SS (^fiifcliift 
10 fi) T% Jfilt5rt4:f«t5 0 *«0>fl«»4, ii# 

-(Did, WibnSi^fS^iC 1 07iS4 0M*%-a £*t 
S J; 9 l-PS-r^o -7-<75*li, l07iM30fi* 
%ffc5l £ «t LVV, f 

^tt, ( 0 7!>S4 0 < C) X*tf kGWfel&t 

ii^ft±4 0 < CEA±-efe l 9, »*b<(46 07i^2 
OOtt-fc^ JfjWf L<i±8 OTbigl 1 CCT'fc 

[0 0 2 4] #/£#te^#&^;&LT^<b^#IKA^T 
*g*i-5*&. *»»^«J:9 3!ni*Si"*-i:^» 

t^»4tv\ £#£14, math iaaw-«fww-«as: 

[00 2 51 -Gmmmmcx *> . mmzmm-tz ztt> 
tfrx%z> 0 ^c*j, ii^(D^s?^&-c-^ y ^-«r*we 

50 o-Cfc. ftiP*S#P«fe£J:i tffliS£«&-* 
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ofit*. i o 3 o 5 r t * s ?> t ff 

8s*llb"C:j3V^-Ct>£l\> 
[0 0 2 6] 5fcH x 1 0 0 7!?^- 1 Ot (£? 

iKIl-SOBS-lOt, S?)l:9Sl<tt-5 0 
M-2 0t, *t£F;£b< tt- 5 0 7?;^- 3 0*0 

m (-7 5t) «aifc^fuy^!i /u^fs 

(-30M-20 c C) 4«-C*lfi-e#5o 
»K±t*5ii:i«S&CtfSt<, 1 2 < C/#El±-C 

v^5 x i o o o o < c/»3ft«ai(itt*±K-e*>9 . 1 o o 

[0 0 2 7] Sfcfc, :M0M200 < C (#Sb< 
«0M1 5 0t, S?)W$t<ltOMl2 0t, 
*t>$f£b<l407I>^50T:) icApffl-^St, fttttttt 

li^Sfe^SfSt<, 12t/5)«±tfc^r^M 
fc*?£bv\, JoffliStfttu iSiMa^jf^bi^ ioo 
o onc/fM*sifttt4±is-cab 9 > ioo ot/s>asft 

tSW4±fR-efcD, tU10 0t/»*Jtfflftft±B 

[0 0 2 8] ftSJ»j»jfe|31*3V^-Ctt, fta^p<D«gB^«fc 
bl\ »ai*D»Slf^K*5V^-C, ?n£PNM-AOJE b, 

«Wbfl£ : 6 0. 9%, tt«spi«lfi-&« : 2 9 9) 

9£&feSfKt*H« (DSC) fcj:**, 3 
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[oo2 9i «*Lfc#y^*» (K-^ ^e>, y 

l 8 752B3 5%ift5 J: 9 l-iSKSrSltS I 

3 6 3 1 0^, f^2 3 6 7 6 0 3^ [532492078 
^12 4 9 2 9 7 7^ 1^12 4 9 2 9 7 8^ 2 6 
0 7 7 0 4f, [12 7 3 9 0 6 9^ P2 7 3 9 0 7 0 
■§\ ^i#W6 4 0 7 3 1^ 1^)7 3 6 8 9 2^<D&W 
*B*\ 4#^HS4 5-4 5 54^ p]4 9-5 6 1 4^ 
20 #08 H8 6 0-1 7 6 8 3 4^ 1^160-203430 
^ 1^6 2-1 1 5 0 3 5 t<o#4t*i:Et#*5. K 

sfctt^O' Ka*e>***9, 1 o o**e> i 6 or 

S"fr5ri:t>T*#5o K.h<0#8sH\ M?5-17 8 

£ffiJ£1-5 0 »5S-T5 7>fyu^<OffS^ 40M12 
QvmX'thZZ. fc*«»*b<, 70»Sl00/zm*e* 

[oo3o] Tjf y -r— ^^Afctt, ««w»ttS:afeA 

40 "r/^<DWC\± s b V 7x^7t^7x- h (TPP) 

*3j:t> + h y ^ u^^7x- h (tcp) 

/KDfiajjcitt, ^f;U7^i/-F (DM P) . 
VZU— V (DEP) , ^f^7^u- h (DB 
P) , v^t^f^^U-h (DOP) , v^7i^7 
^ h (DPP) joit/^^/l— .^v'/U^^ U— h 

(DEHP) ^^ix5 0 ^^^ft^^x/UCOWI^tt, 
0-T±^-/U^^^mhV (OACTE) *5«fcO* 

50 O-Ttf^^xy^hy^f/U (OACTB) ^-g-^ 
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■$'/U^3u^y L ^'^MM (DMP, DEP, DBP, D 
OP, DPP, DEHP) L< ffll^tlS, DE 

pjoi^DP Pi>m\z#%i\s\,\ ^mmnrnMsmit, ± 

*L<, 3 75S1 5 S*%-?*>3 UV\, 
[0 0 3 1] #y-9— ^-Y/l/Atett. gitffilkM (M. 

"Ctiv\ ^MfclWitSlKo^TIi, #Hf¥3-l 9 9 2 
Olf, 1^5-1907073^-, H5-1 9478 9 
1515-2 7 1 4 7 1^ ID6-107854 ^CO# 

m (K— 7") O0. 0lMlii%T'fe5ri^ 
L<, 0. 0 175MO. 2fiS%-Cfc5Ci:7JS$t>^# 
* Ssjbnfias o.oi **%*»t?*>5 t . s&flsBS 

SrM^^i:, :7^/UA«ffi~co&tel&it#J<Dyy-KT 

v (BHT) Sr^ttf5^4:*s-e#5. ***B&it»IK:o 
l^Ctt, #f»¥7-l 1 0 5 6^*£E*M«*>5. 

{0 0 3 21 *ey^— sfj^®ff*aat-«t 

z) *Wlt5wi:*s»SU\ H*«a#r**SEt?*> 
ii^T, ffiW^tt, n x > n y z fc#5 0 r*U±, ffi 

>n z>ny<Dmm%m&-rztz)sbia-±. *ry-^-»co 

[0 0 3 3] flr&#)tr{4, 5}f y-^— 

*!6l^i|xJl8*«:*»»t5«Ha (#rp2 8 1 8 9 8 3^ f# 
M¥ 5-2 97 2 2 3f, P15-323120 ^<D^<h 

iSi-rs^tw, #y-^-g(GDx, yfifc^jjs/>*</i5, 

CD#zj£#dSt#;t5 r. bX\ n z«JnyJ:H**<4 
iHmW-r^m (#^6-8 8 9 0 9^43f*IE 



(8) #51? 2001-91743 
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v-?-m<»w.mt mitefS&tfftto-tz^bX', 

[0 0 3 4] £ ^y-^— 

«ro»tfc«li|-Cft«f5«)^Sr*0iSi-*jfe (#1*2 8 1 

i i 3 7#^#ia«) -bfe^c ^fflSSrisa, rtfldfcieia 

MT^bX. nx>nz>ny?:limri«t 

m^mmm^^v-r— -et, z^fafcjgw 

[0 0 3 5] [R«3t«] X/4WLbmX$gkb*. X/ 

20 K4 5' fc:fc3J:5K:«/ii-3<knM3fe«tf s #fc;h<-5. 
^K^(C4 5* irtt, 40M50" XhZ^bZleM 
-TSo A/4«coffirtcoaft#<!:{S3t)^co{i)ttttco^ 
Stt, 4 175M4 9' T-ifcSr t/JS»*b<, 4 2 
48* -efcS-i^iipjff* b<, 43M47" "Cfc 
5r.t*s*f>^$f*L<, 44M46' 

%m<r> x/4&b\*RttM<omzt±. mw&mmzwtn 

[0 0 3 6] 

mmm\ immmn 

— ^sXiBWFI (1) 0. 6 7 5fi*glk TIECOU^- 
x-v-a^S^i (2) 0. 2 2 5Sfig8, 
qU K232. 7 2S*gB, > ^ / — /M2. 5 7 fi* 
40 gSfcil/n-y^/— ^8. 5 0fifig|5Sr}g-&L-C, ^ 
f& ( K— "7") ^^SiLfci. 
[0 0 3 7] 

Hfcil 
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HO 

<0>-ooHy^-o-cH 2 -^> 

[0 0 3 8] |W:K-^, tf7XWL±\zmmis. 
74 j\sJ**~74 yWAWffij&afefJJBb*:. #ibnfcir/un 

IE) i^ov^, ^ y /y^-^- (m-15 0. 0*55- 

3t («0 S) SrfflV^, &«4 5 0 nm, 5 5 0nra^ 
itf5 9 0 nmttiltSU^-f-v'a (Re) 
M^^tzt^^, -tiX-Wt* 112. 8nm, 13 7. 
5 nm^cfctKl 4 5. lnrat*feofc 0 fot, roir 

fflO^i:, l"* — >3 ^<0A&tt#ttOStea>5> H « 
S5 5 0 nmfci3»5ffirt<OiKe*ll*'|fil^JB*f*n x, 

<7^®gf^n z SrftKbfci: nx=l. 4903 

9, ny = l. 4 8 9 7 0, nz = l. 4 9 00t'fco 
fc 0 ^(Dfctb. ^(D±jut2— ^Tir^— H7>f/UAtt, 

[0 0 3 9] [Jt«« 1 ] 

fc Q r<0*i«S:^9^S±lw, SiJffl?^8 0Mmi4 
^i5^«U il^3 0MI{l 70 C CT*30# 
$yftbfc 0 6»»Mlilll%T^of: 0 tfV* 
— h7^/u^S:^^^fi^fe*II!tb, 5cmxi 
OcmOf^XiltBfU 15 8ttM%l#U #V 

(m- 15 0, 0*^* (ttO SS) 

X, SS4 5 0nra, 5 5 0 nra^J:(/5 9 0 nm^ 
ItSU^-f-^ayt (Re) Sriffl^bfct C6> -t 
tVpft, 147. 8nm, 137. Snra^J:^! 3 
4. 9nm"Cfoofc 0 $ £>Ul, T y-<ffitFr*tH- J: SI 



(9) #HS 2001-91743 
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fyJjfa<nm$T^n z «rft»bfc^r^>, nx = l. 5 8 
9, ny = l. 584, nz = l. 5 8 4T*foo/c 0 
[0 0 4 0] [351609 2] 

5° idpfibfc 0 #feixfcn«3t«03fe^Wtt«4:«^ 
10 fiV^M^ (4 5 0~5 9 0nm) fclfcl* 

[00 4 1] C^JfiOT 3 ] 

{\imm&<D\>zm &mmm&4oo iimttzzx? 

bTir/uo— ^Tir-x— h^^/i-^S:f^Sibfc 0 
fcfe/un — *Tir-7^- h7^ /UA (fitteMtk) t-oV> 
T, ^ y yy/-^- (M- iso, 0*5>* (ft) 

M) ££^T, SS4 5 0nm, 5 5 0 hm*5it/5 9 
0nmHi3it§l/^7->3yf (Re) £r$]5£L/c 
20 ^^^>, -tiV&h,* 225. 6nm, 275. 1 n m:& 
i;{/190. 2nmtfcofc 0 Sot, ~<D±/Uu—^ 
Tfr—V74t\'M^ j£V>aEft«B«-ex/2S:»figb 

t*— S^a is<nj%m&zft&<D fflj£a»fe, 8f 5 5 0 

n z Srft^bfc^ r n x = 1 . 49039, ny = 
1. 48970, n z = 1 . 4 9 00 0T^ofc 0 

b^Tt, ;t/2£jS/5fc) r-foofd 0 
[004 2] [HJteW 4 ] 

(ffitfBS£«<E>f£8i) *»fc*5V>-C, WBft*6 0. 9 

^T-fer^— h 3 OfiSgC, ^g^ffcSS 
5. 0 GD-fcvwn — ^Tir^— h 1 5ttig[S, t^Uls? 
PJK2 3 2. 7 2fift£l$, ^/-/M2. 5 711 
gB*5<tt/n-^^y— ^8. 5 OfifiSBSrjg-S-br, S 
m (K~:/) ^PSbfc. »6>nfcK-^«r, 

-ir^- h7>f/^**9^«^e>WPib«j»*-ti:fc. # 

[0 04 3] ir/un— ^Tir^— h /wco 
co&*^s l3ltt45J:5l:, 7^;uAOgi^a 
X, /K75RjSiz:##oJt, p]«^XSS:iibfco r 
50 i 4 5tt2 0%<75— *Bi#SrtTofc. 
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Tt-fe/uo— ^T-trx— {%mwm t-oi^ 

t, (m- 150. e*#5t (ft) 

S3) SrfflV^T, fcg4 5 0 nm, 5 5 0 n m** 5 9 
0 nm^jott^ X — v^3 ^{B (Re) Sr»|^Urt: 

£ r. -tft-pit. 115. 4 n m, 137. 5n miB 
W149. 5nmTfcof: 0 Ty^JB*f*ft 
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1. 4948, ny = l. 4941, n z = 1 . 494 



F* — A(#;%) 2H049 BA02 BA03 BA06 BA07 BB03 
BB49 BC03 BC09 
2H091 FAUX FA11Z FB02 FC01 
KA02 

4F071 AA09 AC11 AF31 AH16 BA02 
BB02 BB07 BC01 

5D119 AA38 BA01 DA01 DA05 EC13 
EC32 EC47 JA31 JA32 JB03 
NA05 



